ABSTRACT: Most Eucalyptus plantations in Brazil aim the production of paper and charcoal, but the use of the species for lumbering, construction and extraction of essential oil has increased. Eleven species of Eucalyptus were assessed in regard to their essential oil production potential, nine never used before for commercial, essential oil extraction. Assessements were compared with Eucalyptus citriodora and Eucalyptus globulus, already explored in oil production for perfume and medical purposes, aiming to increase the availability of commercial species and the relationship between oil production and climatic conditions. Eucalyptus leaves were seasonally sampled (three months interval) for distillation and determination of productivity and chemical composition of oil -contents of oils main components. Eucalyptus viminalis showed the highest potential for cineol, and standed out among the species not yet used commercially. Influenced by soil moisture contents and air temperature, the lowest and the highest oil production happened respectively in Spring and Summer. Water deficiency in Spring caused the lowest oil production. In the Summer, on the other hand, the highest oil production was observed when temperatures were higher and no water deficiency registered. There was no climatic influence on the main oil chemical component. Key words: Eucalyptus spp., essential oil, yield, climatic influence
INTRODUCTION
Because of its silvicultural characteristics Eucalyptus is widely used for reforestation in Brazil; plantations fo from the Southern most Rio Grande do Sul to the Amazon Region, without any limitations for cultivation (Soares et al., 1983) . Most plantations target the production of pulp/paper and charcoal to supply steel plants, but use for the lumbering, construction and essential oil extraction has increased. Essential oils extracted from Eucalyptus are used in cleaning products, food, perfume, medicine, etc (Penfold & Willis 1961) .
Essential oils are volatile, aromatic products that can be carried by steam, containing variable amounts of different classes of organic compounds (Boland et al., 1991; Vitti, 1999) . According to Brilho (1967) , the presence of these components in a product -in higher or lower quantities -directly affects its quality. Moreover, Penfold & Willis (1961) report that the oil is found in many parts of the plants, but concentrate in the leaves, flowers, glandular hair, and secretion glands. This may introduce sources of variation in the products' final quality.
Brazil holds a large share in the international market, being one of the main producers of Eucalyptus essential oil (Vitti & Brito 1999) . However, little research is still available regarding the yield and quality improvement of such products (Xavier et al., 1996) , most of references related to Eucayptus citriodora. However, because of Brazilian forestry development, several other Eucalyptus species were introduced, and many show potential for the essential oil extraction (Silva et al., 2002) . This study evaluates the potential of Eucalyptus species for the production of essential oil and assess the correlation between oil production and the climate conditions.
MATERIAL AND METHODS
Leaves samples were obtained at Itatinga, SP, Brazil (23°10'S, 48°40'W; altitude 860 m). Soil in the area varies from Oxisol Ultisol; climate is Cwa (Koeppe), annual average temperature 20.0°C, and average annual rainfall 1,500 mm. The temperature in the coldest month is around 4.0°C and the average temperature of the warmest month is circa 35.0ºC. The sdudied forest stand was planted in January, 1997, spaced 3.0m × 1.8m, a total of 450 plants per species. The crop received furrow fertilization, with a 10-20-10 formulae at 150 kg ha -1 (Table 1) .
Leaves sampling
Trees that showed the best silviculture characteristics (diameter, height, trunk shape, visual crown appearance, etc) were selected, and the 10 best ones were chosen. Leaves were sampled from those trees in April (Fall), July (Winter), October (Spring), and January (Summer). Approximately 1.0 kg of green material from the crown of each tree, per each species, including leaves and branches was randomly collected, mixed, and a 500-g leaves composite sample was drawn, and taken to distilation.
Leaves distillation
Repetitive distillations were carried out using a Clevenger MA553 distillator, nominal volume 2.0 L. Leaves were distilled by immersion for one hour in a volume of 1.4 L. The procedure was repeated 3 times per species. After distillation, the oil was collected and a small fraction of anhydrous sodium sulphate was added to eliminate aqueous residue, and the oil mass yield was determined.
Gas chromatography
A HP 5890 series II gas chromatographer, equiped with HP 20M (carbowax 20M) cappillary column, was used to determine the main components of the oil.
Climatic comparisons
The relationship between oil production and water balance data in the forest stand was assessed. Water balance data were collected from January 1 
RESULTS AND DISCUSSION

Distillation
Distillation results are presented in Table 2 and Figure 1 . E. citriodora, E. viminalis and E. globulus had the highest yields along the year. Results confirm E. citriodora and E. globulus as the most important eucaplyptus oil source. That strengthens the existing references about the use and economic feasibility of such species (Maffeis et al., 2000) . E. viminalis stood out among the other species assessed, showing high potential for oil production, far-followed by E. propinqua.
Nine out of the eleven species assessed presented reduction of oil yield during Spring, the exception being E. viminalis. The best production was registered for Summer, especially E. citriodora, E. maculata, and E. viminalis.
Main oil chemical components
Main chemical components of the essential oils and its contents (in comparison to compounds) are presented in Table 3 and Figure 2 . Most species had cineol as the main component. Both E. benthami and E. cloeziana showed a-pynene as their main chemical component. As expected, E. citriodora showed citronellal as the main component. Table 4 shows the Water Balance of the forest stand; water deficiency is observed mainly in the Spring. The rain season started on October and sampling was carried out on the beginning of this month. Therefore, October sampling was carried at the peak of the dry season. Figure 3 depicts the climate influence on the production of oil. The period in which the lowest production from the distillation was obtained is related especially to the water deficiency (Spring sampling). That has happened to all the species, except E. viminalis.The best production of all the spe- 
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